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(54) FLANE-RETARDANT OLEFINIC RESIN COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain a resin composition improved in flame retardancy without detriment to the wear resistance, strengths, elongation, etc., by 
adding manganese borate to a flameretardant olefinic resin composition prepared by mixing an olefinic resin with a metal hydroxide. 
CONSTITUTION: This resin composition is produced by mixing an olefinic resin (A) such as a linear low-density polyethylene, or an ethylene/vinyl 
acetate vinyl copolymer with a metal hydroxide (B) (e.g. magnesium hydroxide) and manganese borate (C). The mixing ratio is suitably such that 100 
pts.wt. component A is mixed with 40-120 pts.wt component B and 5-50 pts.wt. component C. This composition may further contain zinc borate, 
ammonium polyphosphate, etc. Because this composition contains no halogen compound, it does not form any strongly noxious gas and does not 
cause environmental pollution even when a wire insulator made from the composition is burnt by fire. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The fire-resistant olefin system resin constituent which comes to blend manganese borate 
with the fire-resistant olefin system resin constituent which comes to mix a metal hydrate to olefin 

system resin. . . 

[Claim 2] The fire-resistant olefin system resin constituent characterized by having earned out toe 4U 
- 120 weight section and boric-acid zinc for the metal hydrate, and carrying out 5-50 weight section 
combination of 0 - 30 weight section and the manganese borate for 0 - 30 weight section and 
ammonium polyphosphate at the olefin system resin 100 weight section. 

[Claim 3] The fire-resistant olefin system resin constituent according to claim 1 or 2 characterized by 
blending an ethylene-ethyl acrylate-maleic anhydride or maleic-anhydride graft polyolefine with the 
above-mentioned fire-resistant olefin system resin constituent. 

[Claim 4] The above-mentioned olefin system resin is a fire-resistant olefin system resin constituent 
according to claim 1, 2, or 3 which are any one sort or two sorts or more of mixture of a straight 
chain-like low-density-polyethylene, super-low-density-polyethylene, and ethylene-alpha olefin 
copolymer, an ethylene-vinylacetate copolymer, an ethylene-acrylic-acid copolymer, an ethylene- 
methacrylic-acid copolymer, an ethylene-ethyl-acrylate copolymer, high density polyethylene, and 
polypropylene. 

[Claim 5] The above-mentioned metal hydrate is a fire-resistant olefin system resin constituent 
according to claim 1, 2, 3, or 4 which are any one sort or two sorts or more of mixture of a 
magnesium hydroxide, an aluminum hydroxide, and a calcium hydroxide. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 1 
[Industrial Application] This invention relates to the thermoplastics constituent used as an insulating 
material of the object for devices, and the electric wire for automobiles, and relates to the fire- 
resistant olefin system resin constituent which can improve fire retardancy and abrasion resistance, 
using the so-called non halo fire retardancy compound as an insulating material of the insulated wire 
of a thin meat system especially used for the object for devices, and automobiles. 

[0002] , • • u 

[Description of the Prior Art] It has come [ in recent years / outstanding synthetic resm comes to be 
made cheaply and ] to be used for all the products of general cargo articles for days, such as kitchen 
utensils, in respect of the goodness of endurance etc. in the ease of carrying out of shaping. If it will 
solidify if plasticity is presented with heating and this is cooled especially, and this is reheated, the 
thermoplastics constituent which presents plasticity again is used. Moreover, this thermoplastics 
constituent is used for the engineering-works sheet for subterranean laying under the ground from a 
place excellent in the water resisting property. On the other hand, this thermoplastics constituent is 
excellent in an electrical property, and since [ that a dielectric constant is small ] there is little 
dielectric loss, it is used for the insulated wire, the cable, etc. covered and formed on a conductor or 
insulated wire as an insulator or a sheath. 

[0003] Conventionally, as a thermoplastics constituent, withstand voltage and insulation resistance 
are comparatively high, and many polyvinyl chloride resin constituents are used from the place 
where a production cost is low. Moreover, this polyvinyl chloride resin constituent is independently 
excellent in fire retardancy. 

[0004] However, if it is in the conventional thermoplastics constituent using such a polyvinyl 
chloride resin constituent, for example an electric wire and a cable are burned in order to carry out 
incineration cast-away disposal, hydrogen chloride gas will occur from a polyvinyl chloride resin 
constituent. This hydrogen chloride gas is corrosive gas, and has the trouble of being harmful. 
[0005] Then, the attempt which uses olefin system resin constituents, such as polyethylene, for the 
insulator of the electric wire and cables of the part which emits an elevated temperature, such as wire 
harness of an automobile, as an insulator which does not use a halogenide is made in recent years. 
Since this olefin system resin constituent does not have fire retardancy if it is independent, it mixes 
metal hydrates, such as a magnesium hydroxide, and is giving fire retardancy. 

[0006] , 
[Problem(s) to be Solved by the Invention] However, the insulator which made such an olefin system 
resin constituent the subject needs to mix metal hydrates, such as a magnesium hydroxide, so much, 
in order to acquire a fire-resistant advanced property. However, when metal hydrates, such as a 
magnesium hydroxide, are mixed so much, there is a problem that the abrasion resistance to a 
mechanical shock falls, and the amount of metal hydrates, such as a magnesium hydroxide which 
will be mixed if it is going to suppress wear-resistant lowering, must be lessened. However, if the 
loadings of metal hydrates, such as a magnesium hydroxide, are lessened, a fire-resistant advanced 
property cannot be acquired. For example, there is an insulator of the wire harness for automobiles 
etc., also when [ that ] emphasis must be put on fire retardancy rather than abrasion resistance, if it 
depends in activity eye. Also when the insulator which uses olefin system resin as a principal 
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component for this fire retardancy is used, in order to make it equivalent to the fire retardancy at the 
time of using the conventional polyvinyl chloride resin constituent for an insulator, metal hydrates, 
such as a magnesium hydroxide, must be mixed to olefin system resin at a large quantity. However, 
if the method of profit and a metal hydrate are blended with a large quantity for the same fire 
retardancy as a polyvinyl chloride resin constituent by olefin system resin, it has the trouble that 
abrasion resistance will fall remarkably. 

[0007] This invention aims at offering the fire-resistant olefin system resin constituent which can 
give the fire retardancy of the conventional polyvinyl chloride resin constituent, and the fire 
retardancy more than equivalent, without reducing mechanical reinforcement and extensibility, 
without using olefin system resin as a principal component, and causing wear-resistant lowering 
excluding a halogenide. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned object, in the fire-resistant 
olefin system resin constituent of this invention, manganese borate is blended and constituted in the 
fire-resistant olefin system resin constituent which comes to mix a metal hydrate to olefin system 
resin. 

[0009] And in order to attain the above-mentioned object, in the fire-resistant olefin system resm 
constituent of this invention, in the olefin system resin 100 weight section, the 40- 120 weight 
section and boric-acid zinc are carried out for a metal hydrate, 5-50 weight section combination of 0 
- 30 weight section and the manganese borate is carried out for 0 - 30 weight section and ammonium 
polyphosphate, and it constitutes. 

[0010] Furthermore, it is desirable to blend an ethylene-ethyl acrylate-maleic anhydride or maleic- 
anhydride graft polyolefine with the above-mentioned fire-resistant olefin system resin constituent. 
[001 1] And the above-mentioned olefin system resin is good to constitute from any one sort or two 
sorts or more of mixture of a straight chain-like low-density-polyethylene, super-low-density- 
polyethylene, and ethylene-alpha olefin copolymer, an ethylene-vinylacetate copolymer, an ethylene- 
acrylic-acid copolymer, an ethylene-methacrylic-acid copolymer, an ethylene-ethyl-acrylate 
copolymer, high density polyethylene, and polypropylene. 

[0012] Furthermore, it is desirable to constitute the above-mentioned metal hydrate from any one 
sort or two sorts or more of mixture of a magnesium hydroxide, an aluminum hydroxide, and a 
calcium hydroxide. 

[0013] In this invention, olefin system resin is olefin polymers, such as a straight chain-like low- 
density-polyethylene (L-LDPE), super-low-density-polyethylene (VLDPE), and ethylene-alpha 
olefin copolymer, an ethylene-vinylacetate copolymer (EVA), an ethylene-acrylic-acid copolymer, 
an ethylene-methacrylic-acid copolymer, an ethylene-ethyl-acrylate copolymer (EEA), high density 
polyethylene (HDPE), and polypropylene (PP). A metal hydrate is the inorganic flame retardant used 
for olefin system resin, and a magnesium hydroxide, an aluminum hydroxide, a calcium hydroxide, 
etc. are used. When olefin system resin stops being able to burn easily and burns by blending this 
metal hydrate with olefin system resin, it has the operation which is made to carbonize a cinder and 
gives firmness. The loadings of this metal hydrate were made into the 40- 120 weight section 
because desired fire retardancy (inflammation is reduced within in 30 seconds by 45-degree dip 
combustion test) was not able to be acquired, and when the loadings of a metal hydrate are less than 
40 weight sections, it is because lowering of a mechanical strength becomes large although there is 
no big change in fire retardancy even if the loadings of a metal hydrate exceed the 120 weight 
sections. 

[0014] Boric-acid zinc is also used as a flame retarder of polyolefine. This boric-acid zinc has the 
operation which promotes work of a metal hydrate by blending in addition to a metal hydrate, when 
there are most loadings of a metal hydrate (120 weight sections), in order it is related to the loadings 
of ammonium polyphosphate to have made the loadings of this boric-acid zinc into 0 - 30 weight 
section, and to strengthen fire retardancy ~ combination of boric-acid zinc » not needing (0 weight 
section) - when the loadings of a metal hydrate are stopped low, it blends corresponding to the 
loadings of ammonium polyphosphate. When combination of ammonium polyphosphate was made 
into 0 weight section, the peak required to acquire desired fire retardancy made the loadings of boric- 
acid zinc 30 weight sections. 
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[0015] This invention has the description at the point which blends manganese borate. This 
manganese borate found out having the operation which improves a mechanical strength and an 
antiwear characteristic while giving fire retardancy to olefin system resin as a result of research of 
this invention persons. That is, it found out that the loadings of the metal hydrate blended with olefin 
system resin could be lessened by blending manganese borate with olefin system resin. Having made 
combination of this manganese borate into 5 - 50 weight section When the loadings of manganese 
borate are less than 5 weight sections, it is because the loadings of a metal hydrate are decreased, so 
desired fire retardancy (inflammation is reduced within in 30 seconds by 45-degree dip combustion 
test) cannot be acquired. Even if fire-resistant improvement not being found even if the loadings of 
manganese borate exceed 50 weight sections, and the loadings of manganese borate exceed 50 
weight sections, it is because the loadings of a metal hydrate cannot be lessened any more. 
[0016] If fire retardancy can be improved highly and ammonium polyphosphate is blended rather 
than the case where ammonium polyphosphate will not be blended if ammonium polyphosphate is 
blended in addition to this manganese borate in addition to manganese borate, even if it will decrease 
the loadings of metal hydrates, such as a magnesium hydroxide, that fire retardancy can be kept 
advanced. This is considered to be because it to have the operation which intercepts a bonnet and an 
insulator front face for an insulator front face from oxygen by generating gas when the phosphoric 
acid of ammonium polyphosphate uses for an electric wire in response to the time of combustion. 
[0017] when there are most loadings of a metal hydrate (120 weight sections), in order it is related to 
the loadings of boric-acid zinc to have made the loadings of this ammonium polyphosphate into 0 - 
30 weight section, and to strengthen fire retardancy - combination of ammonium polyphosphate - 
not needing (0 weight section) ~ when the loadings of a metal hydrate are stopped low, it blends 
corresponding to the loadings of boric-acid zinc. When combination of boric-acid zinc was made 
into 0 weight section, the peak required to acquire desired fire retardancy made the loadings of 
ammonium polyphosphate 30 weight sections. 

[0018] In addition, if needed, in order to improve physical properties, such as reinforcement nature, 
extensibility, fire retardancy, and cold resistance, an ethylene-ethyl acrylate-maleic anhydride or 
maleic-anhydride graft polyolefine is blended. 
[0019] - 

[Function] Since manganese borate is blended and constituted in the fire-resistant olefin system resm 
constituent which comes to mix a metal hydrate to olefin system resin, Even if it reduces the amount 
of the metal hydrate blended with olefin system resin for improvement in fire retardancy rather than 
the conventional fire-resistant olefin system resin constituent The fire retardancy of the conventional 
polyvinyl chloride resin constituent and the fire retardancy more than equivalent can be given, and, 
moreover, abrasion resistance can be improved rather than the conventional fire-resistant olefin 
system resin constituent. Moreover, since the halogenide is not added by the fire-resistant olefin 
system resin constituent constituted by blending manganese borate with the fire-resistant olefin 
system resin constituent which comes to mix a metal hydrate to olefin system resin, when it is used 
for the insulator of an electric wire, even if a fire arises and an insulator burns, powerful toxic gas is 
not generated in it and an environment is not polluted to it. 

[0020] And what is necessary is to carry out the 40-120 weight section and boric-acid zinc for a 
metal hydrate, and just to carry out 5-50 weight section combination of 0 - 30 weight section and the 
manganese borate for 0 - 30 weight section and ammonium polyphosphate at the olefin system resin 
100 weight section, in order to acquire such effectiveness. Furthermore, abrasion resistance can be 
improved rather than the conventional fire-resistant olefin system resin constituent by blending an 
ethylene-ethyl acrylate-maleic anhydride or maleic-anhydride graft polyolefine with the fire-resistant 
olefin system resin constituent which comes to blend a metal hydrate and manganese borate with 
olefin system resin. 
[0021] 

[Example] Hereafter, the concrete example of the fire-resistant olefin system resm constituent 
concerning this invention is explained as compared with the example of a comparison, and the 
conventional example. 

Example 1 this example The straight chain-like low-density-polyethylene (L-LDPE, melt index 2.1, 
consistency 0.920) 50 weight section, As opposed to the ethylene-acrylic-acid copolymer (melt index 
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0 4 EAcot 10%) 50 weight section Maleic-anhydride graft polyolefine ^ve wdj^^W 

SotToSthe manganese borate (specifically manganese borate by Ktkuch, eolonng matter 
^^^IZ^ZT^^y^ (specify, i« is — ce 

ISZrporated corn^y make Kuisma 5A) SO , weigt « ~ ^ sectkm , 
company) 10 weight section to the ethylene-acrylic-acid copolymer (melt index 0.4, EAcot.lO/o) 

ncor^rateo company make Koisma 5 A) Ten weigh, sections, arrnnon, ,urr ■£***?*_• 

(specifically manganese borate by Kikuchi coloring matter mcorporated company) 10 weight section 

moSl txtnole 5 this example The straight chain-like low-density-polyethylene (L-LDPE, melt 
ndL 2 1 ^n Ss^y 0 S) 50 weight section, As opposed to the emylene-acryhc^acid copolymer 
™lt mixTrScot 10%) 20 weight section and the high-density-polyethylene (HDPE, melt 
Sex 0 3 consistency 0 954) 10 weight section Maleic-anhydride graft polyolefine Ten weight 
Sctiom 'a ma^S hyioxide (Specifically, it is the Mitsubishi Kasei Corp. make ^ovatech 
AP520H) (Specifically, it is consonance chemistry incorporated company make Kuism 5A) The 
WQ weiit : sections, the ammonium polyphosphate (specifically, it is Sumitomo Chemical Co Ltd. 
___TtaK 30 weight section, and the manganese borate (specificallymanganese borate by 
Skuchi coloring matter incorporated company) 15 weight section are Wended 
mn9fil Fxamole 6 this example The straight chain-like low-density-polyethylene (L-LDPE, melt 
Six 2 1 ^n sfen^y S 50 weight section, As opposed to ^f^^^ c ^ Ba 
SvA mSex 1 0 VAcot.33%) 50 weight section Maleic-anhydride graft polyolefine Three 
w^^ctio^ a magneto hydroxide (Specifically, it is the Mitsubishi Kasei Carp make .Nova 
^^sS^USpc^caOy, it is consonance chemistry incorporated company make Kuisma 5 A) 80 
we^sectioL, tL boric-acid zinc (specifically FRC[ by M ^ saw % c ^^^ Dy 
company ]- 600) 30 weight section, and the manganese borate (specifically manganese borate by 
Schi coloring matter incorporated company) 15 weight section are blendecL 
mSvTFvarnole 7 this example The straight chain-like low-density-polyethylene (L-LDPE, melt 

tstency S) 50 weight section, As opposed to ^f^^^ e ^^ 
SVAmSeTlO VAcot.33%) 50 weight section Maleic-anhydride graft polyolefine Three 

by Kikuchi coloring matter incorporated company) 25 weight section ^ blended^ 
r00281 Example 8 mis example The straight chain-like low-density-polyethylene (L-LDPE, ^melt 
mdex 2? insistency 0.920) 40 weight section, As opposed to the high-density-polye thylene 
^TOPE mSex 0 3, consistency a954) 30 weight section Maleic-anhydnde graft polyolefine 30 
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weight sections, a magnesium hydroxide (Specifically, it is the Mitsubishi Kasei Corp. make Nova 
tech AP520H) (Specifically, it is consonance chemistry incorporated company make Kuisma 5A) 40 
weight sections and the manganese borate (specifically manganese borate by Kikuchi coloring matter 
incorporated company) 50 weight section are blended. 

[0029] The example 1 of example of comparison 1 comparison The straight chain-like low-density- 
polyethylene (L-LDPE, melt index 2.1, consistency 0.920) 50 weight section, As opposed to the 
ethylene-acrylic-acid copolymer (melt index 0.4, EAcot. 10%) 20 weight section and the high- 
density-polyethylene (HDPE, melt index 0.3, consistency 0.954) 10 weight section Maleic-anhydride 
graft polyolefine Ten weight sections, a magnesium hydroxide (Specifically, it is the Mitsubishi 
Kasei Corp. make Nova tech AP520H) The 130 weight sections, boric-acid zinc (Specifically, it is 
consonance chemistry incorporated company make Kuisma 5A) 35 weight sections, ammonium 
polyphosphate (Specifically, it is the Mizusawa chemistry incorporated company make FRC-600) 
((P) Specifically Sumisafe by Sumitomo Chemical Co., Ltd.) 35 weight sections and the manganese 
borate (specifically manganese borate by Kikuchi coloring matter incorporated company) 55 weight 
section are blended. 

[0030] The example 2 of example of comparison 2 comparison blends the magnesium-hydroxide 
(specifically, it is consonance chemistry incorporated company make Kuisma 5 A) 130 weight 
section, the ammonium polyphosphate (specifically, it is Sumitomo Chemical Co., Ltd. make 
Sumisafe P) 35 weight section, and the manganese borate (specifically manganese borate by Kikuchi 
coloring matter incorporated company) 10 weight section to the straight chain-like low-density- 
polyethylene (L-LDPE, melt index 2. 1 , consistency 0.920) 1 00 weight section. 
[0031] The example 3 of example of comparison 3 comparison blends the magnesium-hydroxide 
(specifically, it is consonance chemistry incorporated company make Kuisma 5 A) 30 weight section 
and the manganese borate (specifically manganese borate by Kikuchi coloring matter incorporated 
company) 3 weight section to the ethylene-acrylic-acid copolymer (melt index 0.4, EAcot. 10%) 100 
weight section. 

[0032] The conventional example 1 conventional example 1 blends the maleic-anhydnde graft 
polyolefine (specifically, it is Mitsubishi Kasei Corp. make nova tech AP520H) 10 weight section 
and the magnesium-hydroxide (specifically, it is consonance chemistry incorporated company make 
Kuisma 5 A) 150 weight section to the straight chain-like low-density-polyethylene (L-LDPE, melt 
index 2.1, consistency 0.920) 1 00 weight section. 

[0033] The conventional example 2 conventional example 2 The straight chain-hke low-density- 
polyethylene (L-LDPE, melt index 2.1, consistency 0.920) 50 weight section, As opposed to the 
ethylene-acrylic-acid copolymer (melt index 0.4, EAcot. 10%) 50 weight section Maleic-anhydride 
graft polyolefine Five weight sections, a magnesium hydroxide (Specifically, it is the Mitsubishi 
Kasei Corp. make Nova tech AP520H) (Specifically, it is consonance chemistry incorporated 
company make Kuisma 5 A) The 120 weight sections and the boric-acid zinc (specifically, it is 
Mizusawa chemistry incorporated company make FRC-600) 10 weight section are blended. 
[0034] The conventional example 3 conventional example 3 blends the maleic-anhydride graft 
polyolefine (specifically, it is Mitsubishi Kasei Corp. make nova tech AP520H) 3 weight section and 
the magnesium-hydroxide (specifically, it is consonance chemistry incorporated company make 
Kuisma 5A) 80 weight section to the straight chain-like low-density-polyethylene (L-LDPE, melt 
index 2.1, consistency 0.920) 50 weight section and the ethylene-vinylacetate copolymer (EVA, melt 
index 1.0, VAcot.33%) 50 weight section. 

[0035] The conventional example 4 conventional example 4 blends the magnesium-hydroxide 
(specifically, it is consonance chemistry incorporated company make Kuisma 5 A) 135 weight 
section to the straight chain-like low-density-polyethylene (L-LDPE, melt index 2.1, consistency 
0.920) 70 weight section and the high-density-polyethylene (HDPE, melt index 0.3, consistency 
0.954) 30 weight section. 

[0036] About each of a fire-resistant olefin system resin constituent based on these examples Create 
the press sheet of 1 .0mm thickness and tensile strength (MPa) and elongation (%) are measured. 
Moreover, each of a fire-resistant olefin system resin constituent based on these examples was 
covered on the electric wire as an insulator of 0.4mm thickness, the low voltage cable for automobile 
for automobiles (AV line) was created, and the fire retardancy (resolution time amount) by a scrape 
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trial and 45 -degree dip combustion test was measured. The comparison result is shown in a table 1. 
[0037] moreover, about each of the fire-resistant olefin system resin constituent based on these 
examples of a comparison, and the fire-resistant olefin system resin constituent based on the 
conventional example Create the press sheet of 1.0mm thickness and tensile strength (MPa) and 
elongation (%) are measured. Moreover, each of a fire-resistant olefin system resin constituent based 
on the example of these comparisons and the conventional example was covered on the electric wire 
as an insulator of 0.4mm thickness, the low voltage cable for automobile for automobiles (AV line) 
was created, and the fire retardancy (resolution time amount) by a scrape trial and 45-degree dip 
combustion test was measured. The comparison result is shown in a table 2. 
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The tensile strength (MPa) in this table 1 and a table 2 shows whether it can lengthen, when it pulls 
by what force (MPa). That is, this tensile strength shows a mechanical strength. Moreover, the 
elongation in a table 1 and a table 2 (%) shows the elongation condition pulled and extended by the 
fixed force. The desired value of tensile strength (MPa) is 10 or more MPas, and the desired value of 
elongation (%) is 125% or more. 

[0039] The scrape trial in this table 1 and a table 2 is performed in the **** way shown in drawing 
1 . That is, support immobilization of the sample 1 cut off to 750mm is carried out at the support 
fastener 3 in which it is prepared on the base 2. This support fastener 3 is touched in the metal 
plunger 4 on the insulator of the sample 1 by which support immobilization was carried out, a 
100mm reciprocating motion is carried out for this metal plunger 4 with the speed for /50 to 60 
times, and the reciprocating motion of the metal plunger 4 is repeated and is performed until the head 
of the metal plunger 4 tears an insulator and contacts a conductor. The phi0.45**0.01mm ball 5 
which used the G sort tungsten carbide of No. 2 specified to JIS-H and 5501 (cemented carbide) is 
attached at the head of this metal plunger 4. Moreover, the 7 Ns (714g) spindle 6 is attached m the 
back end of the metal plunger 4. Therefore, with the speed for /, while [mm / 100 ] reciprocating, the 
7 Ns (714g) load has spent 50 to 60 times for the metal plunger 4 to the ball 5 at the head of the 
metal plunger 4. 

[0040] Moreover, the conductor 1 1 and the metal plunger 4 of an end of a sample 1 by which support 
immobilization was carried out are connected to the support fastener 3 through the energization 
measuring instrument 7. This energization measuring instrument 7 detects the event of wearing the 
insulator of a sample 1, and the ball 5 at the head of the metal plunger 4 tearing an insulator, and 
contacting a conductor with the reciprocating motion of the ball 5 at the head of the metal plunger 4, 
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by carrying out a 100mm reciprocating motion for the metal plunger 4 with the speed for /50 to 60 
times imposing a 7 Ns (714g) load for the insulator top of a sample 1 . Therefore, the wear 
characteristic test of the insulator of a sample 1 repeats ********** of the metal plunger 4 with the 
speed for /50 to 60 times, performs it until the ball 5 at the head of the metal plunger 4 tears the 
insulator of a sample 1 and contacts the conductor 1 1 of a sample 1, and it is performed by 
measuring the count of a round trip of the event of a ball 5 contacting a conductor 1 1 . After this 
scrape trial performs one measurement about one sample 1, this sample 1 is moved 100mm, and it is 
made to rotate 90 degrees clockwise, and fixes, the same trial is performed again, same actuation is 
performed again, and it performs examining again 4 times. That is, it measures 4 times to one sample 
1, and considers as the measured value of the sample concerned with the lowest value of each 
measured value. All measurement results carry out a 100mm reciprocating motion for the ball 5 at 
the head of the metal plunger 4 with the speed for /50 to 60 times, make a round trip 1 time, and have 
expressed it as the count of a round trip of the event of wearing an insulator out and a ball 5 
contacting the conductor 11 of a sample 1. 

[0041] Moreover, on the basis of the fire-resistant trial of Japanese Industrial Standards JISC 3005, 
45-degree dip combustion test in a table 1 and a table 2 makes 45 degrees of samples incline, and is 
performed. That is, if make 45 degrees of samples with a die length of about 300mm extracted from 
the finished product (low voltage cable for automobile for automobiles covered and created on the 
electric wire as an insulator of 0.4mm thickness) incline, and they are maintained, the head of a 
reducing flame is applied until a sample starts combustion within in 30 seconds to the fault edge 
down side of a sample and combustion is started as shown in drawing 2 , flame will be removed 
calmly and extent of combustion of a subsequent sample will be investigated. That is, after removing 
flame calmly, time amount until combustion of the sample which began to burn independently is 
completed (resolution) is investigated. That is, time amount until it reduces inflammation by leaving 
automatically the sample which once began to burn independently shows the fire retardancy of a 
sample, and shows that fire retardancy is so high that time amount until it reduces inflammation is 
short. 

[0042] The desired value (value of standard at the time of using a polyvinyl chloride resin 
constituent as an insulator) of scrape-proof nature is 300 times, and after the desired value (value of 
standard at the time of using a polyvinyl chloride resin constituent as an insulator) of 45-degree dip 
combustion test removes flame calmly, time amount until it reduces inflammation is less than 30 
sees. 

[0043] The fire retardancy according [ accord / tensile strength / in 250 - 400% and scrape-proof 
nature / 1 1.0 - 16.0MPa / elongation ] to 300 - 370 times and 45-degree dip combustion test in the 
example 1 of a table 1 - an example 8 has all exceeded desired value with 5 - 20 seconds, on the 
other hand, about tensile strength, as for the example 1 of a comparison - the example 3 of a 
comparison, the example 3 of a comparison exceeds 17.0MPa(s) and desired value (lOMPa) - **** 
- the example 1 of a comparison and the example 2 of a comparison are much less all than desired 
value with 5.0MPa(s) and 3.0MPa. about elongation, the example 3 of a comparison exceeds 430% 
and desired value (125%) - **** ~ the example 1 of a comparison and the example 2 of a 
comparison are much less all than desired value with 10% and 15%. moreover, about scrape-proof 
nature, the example 3 of a comparison exceeds 400 times and desired value (300 times) - **** ~ the 
example 1 of a comparison and the example 2 of a comparison are all remarkably less than desired 
value with 5 times and 8 times, about the fire retardancy by 45-degree dip combustion test, the 
example 1 of a comparison and the example 2 of a comparison exceed 1 second, 4 seconds, and 
desired value (less than 30 seconds) - **** ~ the example 3 of a comparison is less than 50 seconds 
or more and desired value, moreover, about tensile strength, as for the conventional example 1 - the 
conventional example 4, the conventional example 2 exceeds 13.0MPa(s) and desired value (lOMPa) 
„ **** the conventional example 1, the conventional example 3, and the conventional example 4 
are all less than desired value with 9.5MPa(s), 5.5MPa, and 8.5MPa. about elongation, the 
conventional example 1 - the conventional example 3 exceed 125%, 250%, 430%, and desired value 
(125%) - **** - the conventional example 4 is less than 105% and desired value, about scrape- 
proof nature, the conventional example 2 and the conventional example 3 exceed 380, a time, and 
desired value (300 times) 335 times - **** ~ the conventional example 1 and the conventional 
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an example 5 when the test result of this example 5 and an example 6 is seen - both tensile strength 
elongation and scrape-proof nature - although - it won. It turns out that it has the operation whose 
addition of ammonium polyphosphate improves a mechanical strength from this. 
[0049] If an example 7 and an example 8 are seen, when manganese borate will be blended with 25 
weight sections, 50 weight sections, and a large quantity, it turns out that tensile strength is changing 
with 12.5MPa(s) to 15.0MPa(s). And although elongation is 400%, there has an example 7 and an 
example 8 has [ an example 7 and an example 8 ] a difference between some [ 320 times and ] 360 
times as for scrape-proof nature, this difference is understood to be what is depended on an example 
7 having addition of ammonium polyphosphate. On the other hand, although the example 8 differs 
from 20 seconds to an example 7 being 10 seconds in the fire retardancy by 45 -degree dip 
combustion test, this difference is based on the difference of the loadings (80 weight sections) of the 
magnesium hydroxide which is the metal hydrate blended with an example 7, and the loadings (40 
weight sections) of the magnesium hydroxide which is the metal hydrate blended with an example 8. 
The comparison of this example 7 and an example 8 shows that the loadings of the magnesium 
hydroxide which is a metal hydrate can be lessened, when the loadings of manganese borate are 
made [many]. 

[0050] Moreover, if the example 1 of a comparison is seen, even if it will make [ many ] the loadmgs 
of manganese borate, when the loadings of the magnesium hydroxide which is a metal hydrate are 
made [ many ], although fire retardancy can be improved remarkably, it turns out that a mechanical 
strength falls. 

[0051] In this invention, the amount of the inorganic flame retarder (metal hydrate) added to a part 
for an olefin polymer can be decreased, the non halo fire retardancy olefin system resin constituent 
which is excellent in a mechanical strength and a wear property is made possible, and it becomes an 
object for machines, and a resin constituent especially effective in the insulator of the insulated wire 
of a thin meat system for automobiles from the above thing. That is, if the non halo fire retardancy 
olefin system resin constituent of this invention is used, it can become the high fire retardancy 
insulated wire which has high intensity and high abrasion resistance. 

[0052] And it is little addition of manganese borate about lowering of the reinforcement nature by 
abundant combination of the magnesium hydroxide which is a metal hydrate, or abrasiveness, and it 
becomes possible to reduce about 10 - 20% of magnesium-hydroxide addition, and, specifically, 
lowering of physical properties can be controlled. 
[0053] 

[Effect of the Invention] Since this invention is constituted as explained above, it does so 
effectiveness which is indicated below. 

[0054] Since manganese borate is blended and constituted in the fire-resistant olefin system resin 
constituent which comes to mix a metal hydrate to olefin system resin, Even if it reduces the amount 
of the metal hydrate blended with olefin system resin for improvement in fire retardancy rather than 
the conventional fire-resistant olefin system resin constituent The fire retardancy of the conventional 
polyvinyl chloride resin constituent and the fire retardancy more than equivalent can be given, and, 
moreover, abrasion resistance can be improved rather than the conventional fire-resistant olefin 
system resin constituent. 

[0055] In the olefin system resin 100 weight section, by carrying out the 40 - 120 weight section and 
boric-acid zinc for a metal hydrate, and carrying out 5-50 weight section combination of 0 - 30 
weight section and the manganese borate for 0 - 30 weight section and ammonium polyphosphate 
The fire retardancy of the conventional polyvinyl chloride resin constituent and the fire retardancy 
more than equivalent can be given without reducing mechanical reinforcement and extensibility, 
without using olefin system resin as a principal component, and causing wear-resistant lowering 
excluding a halogenide. 

[0056] Moreover, since the halogenide is not added by the fire-resistant olefin system resin 
constituent constituted by blending manganese borate with the fire-resistant olefin system resin 
constituent which comes to mix a metal hydrate to olefin system resin, when it is used for the 
insulator of an electric wire, even if a fire arises and an insulator bums, powerful toxic gas is not 
generated in it and an environment is not polluted to it. 

[0057] Furthermore, abrasion resistance can be improved rather than the conventional fire-resistant 
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olefin system resin constituent by blending an ethylene-ethyl acrylate-maleic anhydride or maleic- 
anhydride graft polyolefine with the fire-resistant olefin system resin constituent which comes to 
blend a metal hydrate and manganese borate with olefin system resin. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original 



precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[DrawingJJ It is drawing showing a scrape test method. 
[Drawing^] It is drawing showing a level fire retardancy test method. 
[Description of Notations] 

I Sample 

2 Base 

3 Support fastener 

4 Metal plunger 

sZ'.Z Ball 

6 Spindle 

7 " Energization measuring instrument 

H Conductor 



[Translation done.] 
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P 5 2 0H) 1 Oii^S, *lMb-^^*V!>A (JM£#J 
fctt, ^5A) 15 0mfiSi5 

[0 0 3 3] 2 

«*«2tt, E«H*fi*«#y^^^ (L-LDP 
E> ^/Uh^yf 2>^* 2. 1, *S0. 9 2 0) 5 0 

ma&5, xfi/y-r^y^i^# u^v^^f 

y?X0. 4, EAcot.10%) 5 0S»Wt£*tLT, 

10 s*-7WyS^77h^yti^7>fy (AffWi^tt. 

H»tj£»5fc#tfc» ^<f^AP5 20H) 5 

icte, TK^b^w^ttsa frc-600) io ma 

[0 0 3 4] 3 

tt*«3tt:, it«JWS**#y^^^ (L-LDP 
E, ^/^h>fyf^^^2. 1, 4S0. 9 2 0) 5 0 
1195, m& tT ^L-^m^te (EVA, pOl* 

20 h^^^^^l. 0, VAcot.3 3%) 5 0SSaS^ 
jtttT, i7K^^^77h#ytU7^y (Aft 

=«fcd»s*tt« y^r^AP52o 
h) asm* 

{b^^ttM ^5A) 8 omagi5^ia^Lfct> 

[0 0 3 5] &3fe#j4 
tt%fl|4tt« lMMWS«f**y^^^ (L-LDP 
E, ^^h-fyf7^^2. 1, MO. 9 2 0) 7 0 
Sft&5. WP^f^ (HDPE, 7«^h-r^X 
30 s/**0. 3, 8S0. 9 5 4) 3 OSS^IC^I-LT, 

^■7 5A) i 3 5maifi5^ia^Lf^t>co-r*fc5 e 
[0 0 3 6] r*tfo©JtlKW2:»<J<WI8^^-f ^* 
»Ig*afiS;»^• ; £■^^ J ett^ilov^T, 1. ommJi^7 p ^ 

i/-h*rff*U (MP a) , Wit (%) £«l 

ffimf&&90V> : ttL?th$:. 0. 4mm»^Jf6»#fc LT 
^KaMLTaiWBiaffiW* (av») Srffr&U 
^u-^il^ 4 5' «^J»ffi«»t-J;S««S14 

[0 0 3 7] rixb<0H:tt«JJ:»<5<JIB»^*^7 

aHMSftriMfc^-tft-PM^ov^-c, l. Ommf^y 
*^-h«:fMtU 3l«Sft* (MP a) . f*rj? (%) «: 

1/7^ V^WISa^ft^-ttt^n*:^ 0. 4mmfiO|6 
Ifti: ttti«itt§t^tffiti (AVi) 

«rf^«u, *?\'->^mt. 4 5° M&mmtzmzx 

so 6KJ»tt (WiftlffM) SriBfiUfc. -ttf>JttttS***ai2 
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*2*^9IK»S (MP a) rt. 

* (mp a) -esioKofcfciWli^ffflJx****:*^ 
sum****. *i> «2«t»o#t> (%) -* 

SIS^S (MP a) 10MPa»±t, # 

I* (%) ^g^ffl«> 1 2 5%«±-C*>5o 

[0 0 3 9] :©Si, S2t^^^-^»tt, H 

1 |^i-Jto#»ffl-Ctf*3ix5o "T*t>*>, 7 5 OmmlC 
SO 9 KofcRS 1 2 0>±tt:Rtt fcjh/CV^5£«?H^ 
*3KM»B3W«. i 3 fc*f»H36S*b 
fcfiitfsf 1 (Dite»{*:co_b^ * >v?t 4 £Jg U C 

©^^9^4*5 0 — 6 0EI/#<Z>i*£'Cl 0 

Wilcta. J I S • H • 5 5 0 1 GBtfrfr&) \^Mfe£fr 

0. 4 5±0. 0 lmm^5^^it^nt^5 0 
Sfc, y^^7yv?t4(DWCjt 7N (7 14 



30 



40 



50 



# fifc:« ft 

^9 4 365 5 0 — 6 0 0 0mm<D 

7N (7 14g) ©Sl^otV^o 

[0 0 4 0] 3E»B**3fcSd»H)e**tfclW 

i to— ZAsf? 4 1 r±, in 

^l^&^±^r7N (7 14g) <0flffi*»t'tfc 
^b^^7^t4^5 0—6 OH/4}'©** "CI 

4 <7)&ffi<7>3S 5 (?)ft«i»iaoTW 1 <0*6»ft: 
£J^$££ii:. ^^yu^^^v ? -Y4(7)5fe^^^5^|fe^^ 

fc^ox, tw i(7) mm^mw^^m^ 

»S:S:5 0 — 6 Oia/^aS-CJft^iSUmv #5tf 
l^teUfc^^r*(Da«lHl^^PJ^"r ; 5^i: 



13 

LT40«)J£LT, ^aBJttt^rt^fttfiV^Srfco-C 

7^i?*4<D9cM<DHL5t:5 0-6 0H/»©IStl 
0 Omm<0atfi«»*S-£"t\ a«£l0£U 

[0 0 4 1] **:, *1, ^2^45' flUURKrak 
14, 0 #X2I«1& J I S C 3 0 0 5 <Dmti8&M&&*lZ- 

fc>*>, m2\Cfjk't£ o (0. 4mmJ¥<D|fe& 

b»Slb^*Stt3 0 0mm<D«fi.£. 4 5° 

o&j^^-e^m 5 ^^M^'r5*-e^T, jft««rRi*& 

Mfc^wi^ft^r^aori^t^tt' 20 

[0 0 4 2] (^y^ktr^ 
ooh-c, 4 5° 

[0 0 4 3] *l<Z)3IJfi«l--*lft«8t4, 
11. 0-16. OMPa, W2 5 0-4 0 01 30 

? :/ttJ&S 300 — 370 0. 45" flWMKttlW 
R \zl £ 5 5 - 2 0 fj> £ v ^ ft t 0 WM * -t0 o 

lJloV>TJ4. H;D!W3#17. OMPatllffl (10 
MP a) £±0oTV^*>. Jfctfc0»U Jfctfc#J2J&S5. 
OMPa, 3. 0MPa^iUxfcB««fc*:#<Tia 
oTV^ e f#Wco^rt4, Jfc«09 3#4 3 0%£ g«l 

m. (125%) £±00-0^ stnmi> xxmz 

^101 i 5%tv>-f*xfcB««S:*:*<TlHloTV^ 

5 0 i^^l/^ttluOV^tt, Jt«0y3#4O 40 

OIsJ^BSHi (3 0 00) £±0oTV^t>. ifctfc^J 
1, lfc«tfl2AS5IeI, 8lsl£V^ftfcB«MiS:*L<T 

so-o^a. 4 5° mmmm&mz£zmi&m^\,^x 

14, JttRWU *fc««2 3ft«l», 4^^@Sffl: (3 0» 
J^rt) £r±0oT^5t>, JfcR0932 s 5 0®£X-kb IS 

«SJcoV^»4. «««2iSl 3. OMPa^gf 
(lOMPa) £±0oTV^*>. 

3, ft3fc«4 36S9. 5MPa, 5. 5MPa, 8. 5M 

P a k^-ftlh&m@L&T®iX^Z 0 Wm^^X so 
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14 

14, «6*fflH-tt*«l3 3&s, 12 5%, 2 5 0%, 4 3 
0%i:g^ffl (12 5%) £_L0oTV^t, &3fc#i4 
is 1 0 5%<b B£Hfi£T0oT^£ o B^^U— ^ttl- 
oV>TJ4. ffi*«2, a*«l3iS3 3 5 0. 3 8 0« 
tllfi (3 0 00) ^©otV^^t), «*«i, 86 
^4^18 00, lOO0a^t)liMf t< 

T0oTV^ e 4 5° «^«6K»^J:5J8i»ttlcov> 
T»4, l£*«l, ffi*«4^1 0», lS^tl^t 
(3 0#OT $:Ji0oTV>6^x ffi*«2, &3fc#J3 

[0 0 4 4] ||JSffi|l^a*«2^*rittStU-C^.«»^, 

*W2* s **Bffi»Sri oMiffle^LTsfc^Bh^tf 
rtf4. ^<P--efc5o r©«i«ifc««fll2©» 

3. 0MPai:i-^l {*W4. ftttffll* 
2*lC2 5 0%£P— <D3tt*^Wt:v>5. 
[0 0 4 5] * l'— :/tt»4* ^ffi^Jl 2> s 3 3 

o 0-e, 2 a* 3 3 5 0 1 mzm v^ 
5 D «««3*ftt-*3v^r4, 
S:^FL-tv^£i>5 ^fctfTS*. £fc> 45° ohi 

«LTV^anfc3», «««2lc*«>»«r^^*r^<E 

[0046] m&M2tni&ffl2 hzftfrrzk. 
ik«i 2 3 i: (4. nrnrn 2&*v y v-e^ 
<o\ctti^ mmm 3 i«^y y >-&L7 j*&mnm 
la^L-cfcSo z<Dmmm2. *jfc«3o»tws*fc* 

^I513t^f4, 3U60H2 2S1 6. 0MPa-C, 
«3iSl4. 5MPa^4o-CfcKl, #IC3ISH*S (M 
Pa) ©@Mt?*5 1 0MP a a±iJl4oTV^^ 

3aS«2 0*3W3IKai*«:*bTv^sr.i:*sW5. * 
fe % #OT4, J*lt«2 36S3 7 0%T% 3tJfi«3aS3 8 0 
%t4otfcD, ^icffit/ (%) (D|gfi-Ci)512 5 

6 0 0T\ HffiM 3 365 3 7 0 0 £ tStfl^ tfKSr^ UT^5 
i9 > u-y^lSfflt?fc5 3 0 0 0*3** 

\z.Mz_x^z>zLttmz>o -ttefr-b, ffi««j&gt-^ 

5o 4 5 s «fl««W«a5H«tt©IS*li, 
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3(oit«^fe, y y ^mr>-*~VJ*&%z&irz>z.k 

(a^lM^, JWfcttSrfll-hU sfcfrlfc-^tf^Sre 
[0 0 4 7] ^I«|3 i:3ll60«4 £&JfctH-5£, 

Jfi«4tt. *Jt«3^lfcUT, 4 5" fltfMftttttftlcJ: 

«3 J: *> ^(STSrt^brv>-5w^^js o 
[0 0 4 8] Hife^J 5 t 6 t £rifcif&-f-5 £ , £ft 

3 ossgpia^-f zhwhZo 3ttfi«5t*ifi 
tt, Si«6 £D fciOMJ 5 fco-c^S. r 

[0049] mnsm7 tmrnms^^t, 

WaftSi 5 12. 5MPaKl5. OMPa^fttt 
V^O***]*. ttt, #tTOU 31*6011 7, S»«8* 
1:4 0 0 %-e, * U-^tttt. Hife^J 7 # 3 6 0 
lH, *J6«8*«3 2 OlHj^T^Sm^fcS* 5 . w<7>3i 

hi. Hffi^7 ]) ySry^e^^A^Sl^fcSr 
{c^sft^tei-^rte, HJ£0t|72 s i oe>-cfes^c 
»fe«i 7 icia^ $ tb 6 &jR*ft* -c & z> &m<t-? > 
^i*»ft-cfe6*iWk^^*^!>^^sa^i (4ot 

[0 0 5 0] JfclMSl 



[0 0 5 1 ] J^±<£>: **MlCi3V^tt. ^ 

7 ^ >#y ^-^ict^i-dtKtumi 

10 [0 0 5 2] ^UX, &JR*?Pfe 
[0 0 5 3] 

[0 0 5 4] ^"U^^^S^BlC^feJRTkftttSra^U-C 
tt*«l»d-U'7-f ^3R»JB«riMfc^. slN^R-ry^^ 

(75 f$] ±.cot- lb S tut v ^ S AK*fn» ^> a «r«63fe^ 

^ y mt \*-*mmL&m<»mmbft*&±.<ntmfc 

[0 0 5 5] ^5S»HB1 0 0M*ffiic. ^tMtK 

fp^«:4 0-1 2 omS§P> ^«lfe^0-3 0li 

■r y^y$: 5 - 5 OliM^t^ - ^ioT, *u 
so ^5R»JB*:**»t U ^oyyft»*r4*f, » 

[0 0 5 6] ^fc. ^-U7w^3R»IB^A«*ft«S:a 

40 rt3^ttv\ 

[0 0 5 7] $ibt:, ^-u^^ ^«MBlc4kJR*«j«, 

5^^(aot, f£*©J8«s^->7-f >-»»aB*a^»j; 

[Ell] u— ^gfc£S=£^i-|2!-Cfc5o 
[B 2] *T)il8«K*jfeS:^i-Bn?*>S 0 

50 [fff^ttW] 



